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FAILUME MODES EFFECTS ANALYSIS {FAIEA) — CRIMCAL HARDWARE
NUMBER: M8-1MRA-EMM-X

SUBSYSTEM HAME: MECHANICAL - EOS

AEVIEION: 1 B/
PART HAME PART HUMBER
VENDCH MAME YENDOR NUMBER
LRU : DOGCKING MECHANISM ASSEMBLY JFV .62 18.003-05
NPO-ENERGIA 33U .8216.003-05
SAY :  ASBY, RIGHT BALLSCREW/MNUT 331 .6421.008
NPO-ENERGLA 3AL.8421.009
SRU :  ASSY, LEFT BALLSCREW/NUT 20.2421.000
NPO-ENERGEA 3 eazt.mn
- SRU : ASSY, AIGHT BALLSCREWMNUT 23U 5421011
NPO-ENERAGIA 33U B3z
SRU :  ASSY, LEFT BALLSCREW/MNUT 8421 .012
NFO-ENEFAGIA WLVEA 012
SRy : ASEY, RIGHT BALLSCREWMNUT 330.8421.013
NRC-ENERGIA 33).8421.0M3
sAuU : ASEY, LEFT BALLSCREW/NUT 33.0421.14
NPC-ENERGIA 542014

PARY DATA

EXTENDED DESCAIPTION OF PART UNCER ANAL YS!
LEFT/HIGHT BALLSCHEW/NUT ASSEMBLY

REFERENCE DESIGNATORS:

QUANTITY OF LIKE [TEMS: &
BIX {3 LEFT AND 3 RIGHT)

FLHNGTION:

THE BALLSCREW ASSEMBLY IS A KINEMATIC ELEMENT WHICH THANSFERS THE
MOTION FROM THE ACTUATOR TO THE RING {ON EXTENSION OR RETRACTION) ANG
FROM THE RING TO ELEMENTS OF THE ATTENUATION SYSTEM DURING DOCKING. IT
CONSISTS OF (1) ROD SCAEW OF 475 MM IN LENGTH WITH LEFT-HAND (LEFT

. BALLSCREW/NUT ASSEMBLIES) AND RIGHT-HAND THREAD (RIGHT BALLSCREW/NUT -
ASSEMBLIES): [2) BALLSCAEWMNUT ASSEMBLUIES WHICH PROVIDES THE
TRANSFORMATION OF THE ROTATIONAL MOTHON OF THE NUT INTO THE LINEAR
FPROGRESSIVE MOTION OF THE SCREW AND VICE VERASA; AND (3) THREE
DIMENSIONAL HINGE WITH CROSS AXIS GEARING TG TRANSFER THE ROTATION
FROM THE SCHEW NUT TO THE QUTPUT SHAFT.

SERVICE AN BETWEEN FUGHT AND MAINTENANCE CONTROL:
VISUAL INSPECTION. SERVICEABILITY CONTOL, DOCKING WITH CALIBRATING
DOCKING MECHANISM,

MAINTAINABILITY
REPAIR METHOD - NONE (REPAIRING IN MAMUFACTURING CONDITIONS QNLY)-
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FAlLURE MODES EFFECTS ANALYSIS (FMEA) — CRITICAL HARDWARE
NUMBER: MB-1MP-BMOSY-X

REFERENCE DOCUMENTS: as5U8421.009
- 33LL.6421.010
FBLLe421.011
T3 8421012
S3L.68421.013
3al.6421.014
230U E316.003-0%

ASC ;
@ c Pmprfefafy Data
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FAILURE MODCS EFFECTS ANALYSIS (FMEA) — CIL FAILURE MODE
) NUMBER: M8-1HA-BMO02- 02

REVISIONE 1 1ms
SURSYSTEM NAME: MECHAMICAL - EDXS
LRL: DOCKING MECHANISM ASSEMBLY CAMCALITY OF THIB
MEM NAME: ASSEMBELY, BaALLSCAEWNUT FAILURE MODRE: 2/2

FAILURE MODE:
JAMMING, INCREASED RESISTANCE

MISSION PHASE:
o0 ON-QRBIT

VEHICLERAYLOADKIT EFFECTIVITY: 104 ATLANTIS

CAUSE:

WATERIALMANGFACTURE DEFECT, EXCESENT EXTERNAL LOADS, VIBRATION,
MECHANICAL SHOCK

CRITICALITY 1/1 DURING INTACT ABORT ONLY? NO

CRITICALITY 1R2 DURING INTACT ABORT ONLY (AVIONICS ONLY)? WA

REDUNDANCY SCREEN Ay NAA
B) N/
C) NA

PASETAIL MATIONALE:
A)
M/

B)
N/A

) | o
/A o

METHQD OF FAULT DETECTION: _ :

INSTROMENTATION - THE CORRESPONDING DOCKING RING INDICATORS ON THE |
DOCKING CONTROL PANEL Wit L ILLUMINATE TO INDICATE RING POSITION AND
ALIGNMENT. VISUAL OBSEMVATION - INABILITY TO MOVE THE DOCKING RING.

~ FAIWURE EFFECTS -

(A) SUBSYSTEM:

JAMMING IN THE CARDAN SUSSENSION, THE SCREW WILL NGT TRANSFER ROTATIONAL
POWER TO THE NUT. JAMMING OF A SINGLE BALLSCAEWMNUT WILL JAM THE
AFFECTED SALLSCREW BAIR, THUS OVERLOADING THE ELEMENTS OF THE KINEMATIC

CHAIN, . :

AN INCREASED MOMENT OF RESISTANCE COULD BE OVERCOME BY THE POWER OF
THE DOCKING MECHANISM ASSEMBLY ALLOWING THE RING TO BE EXTENDED CA

@ . v e
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FAILURE MODES EFFECTS ANALYSIS (FMEA) — £IL FAILLIFE MODE
NUMBER: B3-1MR-BMOO3- 02

RETAACTED. HOWEVER, TOTAL JAMMING OF THE BALLSCREWNUT ASSEMBLY WOULD
PRECLUDE DOCKING AING MQVEMENT.

{8} INTERFACING SUBSYSTEMS):

EXCESSIVE LOADS INCURRED DURING DOCKING AS THE RESULT OF A JAMMED
EALLSGHE‘-"EI'HT.IT COULD PACPAGATE TO EXTEANAL AIRLOCK AND ORBITER
STRUCTUAE.

(C) MIS SION:
IF FAILLIRE OCCURS DURING PREPARATION FOR DOCKING “INITIAL* RING POSITION
WOWLD BE TIME DELAYED (INCHEASED RESISTANCE] QR NGT B2 REACHED AT ALL
(JAMMING). AT THE STAGE OF DOCKING, EXTEANAL FORCES COULD OVEACOME AN
INCREASED MOMENT OF RESISTANGE IN WHICH CASE DOCKING CAN BE COMPLETED,
HOWEVER, IN THE EVENT OF COMPLETE JAMMING, DOCKING WOULD BE IMPOSSIBLE.
EXCESSIVE LOADS INGURRED DURING CONTACT COULD CAUSE DAMAGE TO ORBITER
AND MIR DOCKING MECHANISMS RESULTING IN THE INABILITY TO EXTEND OR
RETRALCT DOCKING RING. THE INABILITY TO MOVE RING TO MATE BOTH MECHANISMS
WILL RESULT IN LOSS OF DOGKING AND SUBSEQUENT LOSS OF ORBITER/MIR MISSION

OBECTIVES.

{0} CREW, YEHICLE, AND ELEMENT(S3):
LOADS EXPERIENGED DURING CAFTURE FROM A JAMMED BALLSCREW/NUIT ABSEMBLY
COULD CAUSE DAMAGE TO BOTH QRBIMER AND MIA DOGKNG MECHANISMS. GFIEW :
AND ORBITER STRUCTURE ARE UNAFFECTED BY THESE LOADE.

(E) FUNCTIONAL GRITICALITY EFFEGTS!
NA

DESHAN CAMCALITY (PRIDR TO OPERATIONAL DDWNGRADE, DESCHIHED IN F): 2/2

{F] RATIMONALE FOR CRITICALITY CATEGDRY DOWNIRADE:
N/A (THERE ARE NG WORKAROUNDS TO CIRCUMVENT THIS FAILURE)

-DISFOSITION RATIONALE-

(A} DESIGN: .

A COMPLETE JAMMING OF A BALLSCAEWAUT ASSEMELY IS CONSIDERELD VERY
REMOTE RASED ON THE FOLLOWING: THE USE OF THME EXPERIENCE OF PREVIDUS
DEVELOPMENTS; STRENGTH ANAL YSIS OF STRUCTURAL ELEMENTS AND PARTS HAVE
A SAFETY FAGTOR NO LESS THAN 1.4; THE CHOICE OF MATERIALS THAT SHOAWED A
GOOD PERFORMANGCE TN OPERATIONAL USE; THE CALCULATION OF TOLERANCES AND
. DIMENSIONAL CIRCUITS; AND THE CHOICE OF SPECIAL BEARINGES SBUITABLE FOR
OPERATIONAL CONDITIONS. THE ENTIRE BALLSCREW/NUT ASSEMBLY IS
SURROLUNDED BY AN INSULATING BLANKET TO PREVENT THE INTRGOUCTION OF
CONTAMINATION LARGE ENOUGEIH TO CAUSE IT TO JAM. JAMMING CAN BE
COUNTERAGTED BY STRENGTH MARGIN OF STRUCTLIRAL PARTS.

LOAD ANALYSIS HAS SHOWN THAT THE MAXIMUM MOMENT IN THE X AND Y

DIRECTIONS AND A MAXIMUM LOAD IN THE ¥ DIRECTMON ARE EXCEEDED GIVEN A
JAMMED BALLSCREW OR SALLNUT OCCURS PRIOA TO CAPTURE. HOWEVER THIS
LOAS AND THESE MOMENTS WOLILD NOT EXCEED THE LIMITS ON THE EXTEHRNAL

AIRLOCK OR ORBITER STRUCTURE.

AsC .
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EAILURE MODES EFFECTS ANALYSIS {FNEA) — ClIL FAILURE MOD%
. NUMBEN: M-1MA-BNIDI-

(B} TEST:

1. INSPECTION SERVICEABILITY TEST - DURING THE GLADE RING FUNCTIONAL
PERFORMAMCE TEST THE DOCKING MECHANISM FING IS EXTENDED TO IT'S
INITIAL POSITION AND THEN IT'S FORWARD FOSITION AND THEMN RETRACTED TO
ITS FINAL FOSITION. BALLSCREWNUT ASSEMBLY 1S VERIFIED FOR PROPER
OPERATION DUAING RING EXTENSION AND RETRAZTION.

2. VIBRCRAESISTENT TEST - APDS SUBJECTED TO THE FOLLOWING VIBRATION
LEVELS FOR 2 MINUTES PER AXIS:

FREQUENCY (HZ) |  SPECTORAL DENSLY ACCELERATION
FRGM 20 TO 80 INCREASING, 3D8 OCTAVE TO 0.06G4/HZ
FROM 80 TO 350 FERMANENT 0 ]
"FRCM 350 TO 2000 | DECREASING 30B OCTAVE WITH Q.04G5/HZ

SUBSEQUENT TO THIS TEST AN ENGINEERING INSPECTION 18 PERFORMED TO
IDENTIFY BROKMEN OF LOOSE HARDWARE AND A FUNCTIONAL CHECK IS
PERFOAMED, PER ATP #1 ABOVE, TO VERIFY PROFPER OPERATION OF THE
BALL SCREW/NUT ASSEMELY.

3, DOCKING MECHANISM CHECKOUT (STATIC) TEST - AING IS EXTEMDED AND
RETRACTED AE NECESSARY. TU FULLY TEST TS OPERATION DURING A SINGLE
DOCKING. FDRCE 15 APPLIED TO THE RING TO SIMULATE LOADS THAT CAN
OCGLIA DUAING RING CAPTURE AND MATING OF THE TWO MECHANISMS.
ATTENUATION SYSTEM CHARACTERISTICS 18 DETERMINED WHEN THE RING 1S
DEFLECTED AND ROTATED DURING THIS TEST, A CHECK OF RING RETRACTION
FORCE AND FORCE GENERATED AND KEPT BY THE DOCKING MECHANIEM IS
PERFCAMED, THIS TEST WILL VERIFY PROPER OFERATION OF THE
BALLSCAEWNUT ASSEMBLY UNDER LOAD AND NO-LOAD CONDITIONE.

4. THERMO VACULUM TEST - DOCKING OF THE MECHANIEM IS THERMALLY
CYCLED, UNDER LOAD CONDITIONS, FROM +20°C TO -80-82°0 TO + 50065570 TO
+207C IN A VACUUM AT 1074 TG 10°% TORA. DWELL AT EACH TEMPERATURE AND
BETWEEN OPERATIONS AT EACH TEMPEHATURE I8 A MINIMUM OF 50 MINUTES
AFTER STABILIZATION. DPERAATIONS INCLUDES PERFORMING DOCKING WHICH
1S ACCOMPLIBHED AT A SPEED OF 0.1SMEEC BETWEEN THE SIMULATOR AND
MOVEABLE PLATFORM {(CONTAINING THE DOCKING MECHANISM). PROPER
OPERATION OF THE BALLSCREWNUT ASSEMBLY IS YERIFIED DURING RING
EXTENSIONRETRACTION AND DOGKING FOR A TEMPERATURE AANGE OF -80° .

GA55°C TO S0PCS6'C,

% CONTROLLED DOCKING TEST - CONTROLLED DOCKING 1S PERFORMED TD
VERIFY PROPER RETRACTION OF THE DOCKING MECHANISM. A PULL TEET OF
ASSEMBLIES WITH THE DOCKING MECHAMSM ASSEMBLY |5 PERFORMED
DURING THIS TEST. THESE TESTS WiLL YERUFY PROPER OPERATION OF THE
BALL SCAEW/NUT ASSEMELY.

1. DPERATIONAL CAPABILITY TEST - BALLSCAEW/NUT ASSEMELY MOYVEMENT
VERIFIED BY AING EXTENSION AND RETRACTION FROM THE END POSITION TO
THE iINTTIAL POSITION THEN TO THE FORWARD POBITION AND FROM THE
FORWARD POSITION TO THE END POSITION.

ASC
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FAILUAE MODES EFFEGCTS ANALYSES (FMEA) ~ CIL FALURE MOOE
- ' NUMBER: W8-1NMM-BMOGI- 02

2, SHOCK AND SAWTOOTH LOADING STRENGTH TEST - DOCKING MECHANISM
1§ SUBJECTED TQ 206 TERMINAL SAWTOOTH SHOCK PULSES IN EACH AXIS, 3
FULSES IN EACH DIRECTION FOR A TOTAL QF § PULSESVAXIS. AFTER
COMPLETION AN INSPECTION 13 PEAFORMED TO IDENTIFY 8ROKEN OR LOOSE
HARDWARE AND AN DPERATIONMAL CAFARILITY TEST IS CONDUCTED, AS
DEFINED IN QTF #1 ABQVE, TO VERIFY PROPER BALLSCREW/MNUT ASSEMELY
OPERATIONS DURING RING MOVEMENT.

3, TRANSPQRTABILITY STRENGTH TEST - SHIPPING LOADS ARE SIMULATED ON
A VIBRATING TABLE TO VERIFY THAT THE DOCKING MECHAMISM WILL NOT BE
DAMAGED DURING SHIPMENT. THIS TEST I8 CONDUCTED UNGER THE
CONDITIONS CONTAINED IN THE FOLLOWING TABLE.

VIERATION | VIBRATION __FREQUENCY SUBBAND, HZ TOTAL TEST
ACCELER ACCELER 57 | 715 [ 1530 | 30-40 | 40-60 DURATION
DIRECTION | ANPLITUDE TEST DURATION, MM HRA MIN

l| ALONG ¥-AX0S 14 - 4 - - - - 1
12 75 &3 2 81 8 5 7

J| ALONG ¥-AXIS 1.1 - 4 - - - - 4
. 140 13 1& 7 10 7 - 53
ALONG Z-AXISE |~ 1.1 - 4 - - —_— - rl
1.0 s . 40 16 oK 18 2 10

SUBSECQUENT TO THIS TEST AN INSPECTION IS PERFORMED TO IDENTIFY
BROKEN O LOOSE HARDWARE AND AN OPERATIONAL CAPABILITY TEST, AS
DEFINED IN QTP #1 ABOVE, IS PERFORAMED TO VERIFY PROFER
BALLSCREWMNUT ASSEMBELY DPERATIONS DURING RING MOVEMENT.

4. VIBRATION STRENGTH TEST - APDS SUBJECTED TO THE FOLLOWING
VIBRATION LEVELS IN BACH AXIS FOR A 400 SECOND DURATION.

SPECTORAL DENGITY ACCELERA
20 TO 80 NG 308 OCTAVE TO

%EE_E__J&I_W
S0 TQ 2000 | DEGREASING 3DB OCTAVE WITH O.

SUBSEGUENT TC THIS TEST AN ENGINEERING INSPECTION IS PERFORMED TO
IDENTIFY EROKEN OR LOOSE HARDWARE AND AN OFERATIONAL CAPABILITY
TEST. AS DEFINED W QTP #1 ABOVE, IS PERFORMED TO VERIFY PROPER
BALLBCABWMNUT ASSEMELY OPERATIONS DUAING RING MOVEMENT.

S AFDS SERVICEABILITY TEST I A SIX-DEGREE-QOFFREEDOM DYNAMIC TEST -
THE SIX-DEGREE-OF-FREEDOM DYNAMIC TEST VEMIFIES APDS DDCKING AND
UNDOCKING OPERATIONS UNDER CLOSE-TO-FULL-SCALE CONDITIONS, STATIC
MOTION OF ENTITIES |5 SIMULATED UNDER SPECIFIC INERTIAL AND
QECMETRICAL PARAMETERS FOR VARICUS WNITIAL CONDITIONS FOR

. WMIRSHUTTLE DOCKING. A TOTAL OF 20 DOCKINGS 5 PERFORMED.

" BALLSCREWMNLT ASSEMBLY MOVEMENT VERIFIED BY EXTENSION OF DOCKING
RING TO INITIAL POSITION AND ABSORPTION OF ENERGY OF RELATIVE
MOVEMENT DURING EACH DOCKING WILL DETECT A JAMMED BALLSCREWMNUT
ASSEMELY. SURSEOUENT TO THIS TEST AN ENGINEERING INSPECTION 13
FERFORMED TO IDENTIFY BROKEN OR LOCSE HAROWARE AND AN
OPERATIONAL CAPABILITY TEST, AS DEFINED IN QTP #1 ABOVE, IS PERFORMED

@ REC  Proprietary Data
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FALURE MODES EFFECTS ANALYSIS (FMEA) — CIL FAILURE MOD&
NUMBER: Me-1MRA-BM003- 02

TO VERIFY PROPER BALLSCREW/NUT ASSEMBLY FUNCTIONING DURING RING

MOVEMENT AND DOGKING OPERATIONS,

E. COLD AND HEAT RESISTANCE TEST - DOCKING OF THE MECHANISM 15
THEAMALLY CYCLED FROM +20°C TO «50/-55°C TO +50655°C TO +20°C IN A
VACUUM AT 04 TO 10°% TORH. DWELL AT EACH TEMPERATURE AND BEETWEEN
COPERATIONS AT EACH TEMFERATURE IS A MINIMUM OF 80 MINUTES AFTER
STABILIZATION, FiVE OYCLES WERE PERFOAMED AGAINST THE GUIDE RING
EXTEND AND FINAL POSITION MECHANICAL STOPS FOR 10 SECONDS EACH.
DURING EACH DOCKING . AS SROWN IN THE FOLLOWING TABLE. A JAMMED
BALLSCREW/NUT ASSEMELY WOLLD BE DETECTED.

DOCKING SIMULATOR PRESS
SEG RATE, AOTATIONAL ANGLE | TEMP | VOLTAGE | INTEGRITY
NO. WS PATCH ROLL ' VOLTS | CHECKOUT
1 0.10 P o 2% -0 2] YES
z .10 o 4° 28 +-10 Y] NG
3 0.12 & 4 25 +4-10 27 NG
S — — — +80+-5 — YEE
4 010 Y o +50#f5 27 YES
2 — — — +60+-5) — YES
5 .10 4 o «{30+-5) 27 YES
& — — — +60+/-5 e — YES |
] 012 i 4 +50+/-8 23 YES
™ — — — {60+/-5} — YES
7 910 2 & <30 +/-8) 25 YES
g — —_ — +BO-5 — YES
8 0.2 4 4 80 +/-5 34 YES
9 — — — {B05) — YE2
9 012 + * {30 +-5) T YES
12 — — — +6044-5 — YES
0 010 * & +5044-5 7 YES
LA - = — AE0+-5) — YES
N .10 - @ +© 30 +15) 27 YES
12" i — — +60+/-5 — YES
M 1z 310 e 45 | 450415 F1 YES
13 —_ — — {60erE) | — YES
13 0.2 4° 4 {30 &-5) 27 YES
14" — - — 4605 — JES
14 0.12 4 4 +50+H5 37 YES
15 0.12 & 4 20 2 YES

“MOEZ1-0087-2001, 4001, & 5001 ONLY

AFTER COMPLETION AN INSPECTION I8 PERFORMED TO IDENTIFY BROKEN OR
LOOSE HARDWASE AND AN OFERATIONAL CAPABILITY TEST, AS DEFINED N
QTP #1 ABOVE. IS PERFORMED TO VERIFY PROPER BALLSCREW/NUT ASSY
FUNCTIONING DURNG RING MOVEMENT AND OOCKING OPERATIONS.

nm » .
@E . Proprietary Data

MB-TMR - 55



PAGE: 38 PRINT DATE: Da/24/95

FAILURE MODEER EFFECTS ANALYE(S (FMEA) — CIL FAILURE MODE
NUMBER: M&-1MR-BMOL3- 02

7. TARGET SERVICE LIFE TEST - TEATS ARE PERFORMED TO VERIFY PROPER .
DOCKING AND UNDOCKING DPERATIONS OVER TS LIFE OF 100 DOCKINGS.
FROPER GFERATION OF THE BALLSCAEW/NUT ASEEMBLY VERIFIED DURING 100
DOCKING AND UNMATING GYCLES (FOR MCE21-0087-1001/-3001 UNTE DNLY).
FOR MCE21-0087-2001, <4001, & -50C1 LINITS PROPER OPERATION VERIFIED
DURING 228 CYCLES {44 VACLUUMAOAL CYCLES, 16 LOAD CYCLES, X 324 NO-
LOAD CYCLES). THESE TESTS INCLUDE RING EXTENSION AND RETRACTION.
SUBSEQUENT TO THIS TEST AN ENGINEERING INSPECTION IS PERFDAMED TH
IDENTIFY BROKEN CR LOOSE HARDWARE AND AN DFERATIONAL CARABILITY
TEST, AS DEFINED IN QTP #1 ABOVE, 1S PEAFORAMED TO VERIFY PROPER
BALLSCREW/NUT ASSEMBLY FUNCTIONIMNG DURING AING MOVEMENT AND
DOCKING OPERATIONS.

8. BACKLP UNDOCKING MEANS CHECK - PROPER OPERATION OF THE
BALLSCREW/NUT ASSEMBLY 158 VERIFIED DURING COUPLING OF THE APQA,
ASSEMBELY WITH THE BIMULATOR

9. CONTROL ISASSEMBLY - UPON COMPLETION OF ALL OUAL TESTING THE
DOCKING MECHANISM IS DISMANTLEDC AND ALL BALLSCREW/NUT ASSEMBLY
OPERATING SURFACES ARE CHECKED FOR EVIDENCE OF WEAR OR FAILURE,

g:nsn - TURNARGUND CHECKOUT TESTING 13 ACCOMPUSHED (N ACCORUANCE WITH

(C) INGPECTION:

AECEIVING INSPECTION

RAW MATERLAL 1S VERIFIED BY INSPECTION TO ASSURE COMPLIANCE WITH THEIR

SPECIFICATIONS ON A CERTAIN % OF THE BATCH AT THE INPUT CONTROL. .

CONTAMIMATION CONTAOL

CORROSION PROTECTION PRCOVISIONSE AND CONTAMINATION CONTROL VERIFIED BY
INSFECTION. CHECK OF ROOM CLEANLINESS; PARTE WASHING AND OTHER
DFERATIONS OF THE TECHNOLOGICAL PROCESS WHICH PROVIDES CLEANLINESS ARE
VERIFIED 8Y NSPECTHN.

CRITICAL PROCESSES
ANCODIING, HEAT TREATING, CHEMICAL FLA'I'II"E BOLDERING, AND CURING VERIFIED
BY INSPECTION.

ASSEHEL‘MHETALLATIGH

ADJUSTMENTS AND TUNNG ACCOADING TO TECHNICAL RECIHAEMENTS OF THE
DRAWINGE ARE YERIFIED BY NSPECTION. QUALITY CONTROL OF COATINGS AND

- FABRUCATION OF BALLSCAEWNUT ABSEMBLY (INCLUDING GEAR/BEARING MATING) 1S
VEAIFIED BY INSPECTION.

TEBTING
ATPIOTP/OMRED TESTING YERIFIED BY INSPECTION.

HAHDUHGI'FMIHG
HANDUNG/FACKAGNG PAOCEDURES AND FIEL‘.'ILHFIEHENT FOR SMIPMENT YERIFIED BY -

INSPECTION.

@ Propristary Data
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FALURE MODES EFFECTS ANALYSIS (FMEA) - CIL FAILURE MODE

NUMBER: Mi-1MR-BM003- 02
(D) FAILURE HISTORY:  ~
DATA ON TEST FAILURES, UNEXPLAINED ANOMALIES, AND OTHER FAILURES
EXPERIENCED DURING GROUND PROCESSING OF QDS DOCKING MECHANISMS CAN BE
FOUND IN PRACA DATA BASE.

{E} OPERATIONAL USE!

NONE FOR A COMPLETE JAMMING. HOWEWVER AN INCREASE IN RESIETMCE CAN BE
OVERCOME BY THE POWER OF THE DOCKING MECHAMISM OR BY THE EXTERNAL
FQRCES OF DOCKING.

- APPROVALS -
DESIGN ENGINEER . ML NIKOLAYEVA ﬁ"....é.ﬂ,?_v"
DESIGN MAMNAGER A SOUBCHEY :
NASA SSMA :
NASA SUBSYSTEM MAMAGER
RSC - Proprietary Data
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